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H*W«l*©«!lffl] 

[ISJtfJgl] &^©:g®;^£l^KftoT®c7t;3i©ig 

b, M^7c^5SS©@^:M«^©*S^e>>' l J=i>& 
3.3X10"' gf^I^f >yi/fct#OfiT 1 0 p 
pba±0/h$<, R-om : ?£ft<D&i7tmm8LW 3 p p 

#m i ©^*gft-> u =i 

mfr ztt&m&m i ©*iSSifi-> u =i xst. 

[fi#J§ 4] P, B. Al. As, Ni. Cr. C 
u, Mn, 43«fctfT i J:0ft«»A»6a«n*7C**v» 

-rnfe3 p p b a i o t>#< wt6 ^ i>b*r 

1 ©£•*£!!-> 'J 3>&T. 
[0 0 0 1] 

[ggi±©#j;f!#^] *wna. «yc*©*tfft*«««> 

T'>&V^*£i|->y 3 >&Tfc«fctf-e©gJj£7j»£K:ll|-r 
5fe©T $>■§>. 
[0 0 0 2] 

[6£*©&ffi] JHIS»5'U3>0«JSKtt. -fiSIC^a 
9 7)VX*F—m («T, ¥lCCZJfefcV»5. ) tfSUSS 
tlTV>5. CZSTIJP, B^©K-r<>h£.50&f*g 
fcSHniUTJW8»*§l*±»f*. tI5*^n^©h'- 30 
/t>htt<S#r©fcae>K, J)M&a©9iett«£3l«Kfc9 
t(gI>POigS*Wb, -^©*g«, StertSlftte©* 
»»«fliOT«tt*Ttt#fc<V»£V»5raB#**. CI CO 
«■***■*-*&»©*»£ UT. MCZS OUT. 
CCZ&£V>3. ) WB*Sft. £-<©W5£*<fc3nT 
US. CCZftll CZfeJCkSSIitf-S-PtirtJC^ 

b«t36*6«ieb. F— .rt>MME©JS— fc*R©**S« 

[0 0 0 3] »tt*«lft->U3> («T, &K#y->U 40 
a>t«bVi5. ) fc^©ffi»H*©6 3 

->'Jn>^T*-5i:#A^nTViS. bfr bfc*<i~>. 

c c z m\z&\,*xiimm£k<z)3\±if s#s< ttto 
b, fcD^tbt. ^*ga>t>©s^®s«miKa-> 
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ssn-s. s^M©^Tfc4*ic®7c^*<misa-> i Ju> 
&«vu*&B*5©ft%fc£9fltt>£<ik9j&£*"i«& 

[0 0 0 4] lim^S^U 3 > + ©&$££ CCZj* 

ict 9«u6sn&¥ie«+©«iME£©H««H i 

bfc. B + WftSl 1 tt 3 p p b a <D&7C$k& 4 £ : fr? : £>& 
»»->'j3>*ffifflUTCCZttKJ:0*li«*«jfib 

IJ0.3pp b a©f*7cJKS:3 , Wr*#lgS5''J 3>£ 
««UTJ|i|S»*»ifiLfc«^©¥»ft'f©*7c*©3B 

[0005] *«wwftaia»*^fflfcttffl-J-*mtsii-> 

©BMb«jBtt»*W©«£fc»*.sfc*fctt. S&JS^F 

tjnTViS. «*.«, 4#M¥3 - 8 0 1 9 3 4£SB-?t3 
Cu, Fe, Ni, agC^tCC r^Sd^n-rtlO. 1 p 
p t aKTT**Hfcfc£0«fcWg*»*K©5fi*« 

«i*4-e€si$nT^-5. :n^©7cio>ft- nates 
[o o o 6] ¥*m&->>j=i>'!'©*7cXsa£o. 1 p 
Tcmmmt, «*.«, 2mis®Mft$cczs-ess 

ifr-5*i-&l-«, 01^e.3ppbaKTTfl:<Tli)S: 

[0 0 0 7] -7j, — |«fcCZftfc«yB£ftTV>*»tt 
W&titikS'V n >©*§-&, tt7C*©£Aft*4£V>t3£&V> 

TVi-5©iS«-€-©«*7C^©«S«0. 5 p p b aETFEl 
«&flTV»«. 2:©«tt5^'j3>*JR»|cttfflbfcCZ 
&£J:«¥l$J&5'y :3>*©«TC*©JBftf2«IO. 0 1 
p p t a-Ca&S. foTC C Zte-CCZfelC«k-5#i(gft 
tra*©ttfl[*J*"3*R©i|l|Si&*«Jfir**:»K:»4. 
-t©JH»fcfc.&**N&5'y 3 >^©»7t^©58^«. 
0. 3 p p b a£lTt?*5ui*<I*Sn5. 
[0 0 0 8] >J -> »J 3 >©l«teMb©tt*ttH < 

OMSnTVi*. WffilCHbT«!f$Psp2 - 16 7 8 
1 H»4**fctt#«BBT©I*c, 

777-f hTffrKb, -€-©rt® ; &ii?iiStS>' , j3>T3- 

BS6 4 - 5 9 0 3^2M8"Cf£. ->>j3>Ofif 6->>j3 
*»«3K*n, *fc4*MBB 6 3 -8 0 4 5 *4i*T?ttfctt 

■5. 
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[0 0 0 9] iSiMg©®#:>y 3 >&T£^£> b 

^©£T*<iS5M^y 3>«fc0fc£®#gfi£{£ffl-f& 
®#©gtJg:fcJ;tm#©®#g«T5£5£b*: 
tilt l/TWl/fc-> , J 3 

laJfe^-yy MrSfSS a -tf fe^fcii^icimji-r 

— h^ea-fr-s^E— ^— t-r-s^jsa* 
^m^n-sdi^ictoT^iRsd^tr-S). ->y 

D 7^ ~>t- H:fcV>Tt>. D— jU©tft> 

^-;*-©j£gH;:£9«££<hT£&M#;S*m 

$nftssc5HEt^-5. in*K<fe»i:, fishes: 

*&. £©#*£©»£■, «S«t£tM:"3HTt>* 20 
< OWB^ftt*. flWHLfc 

ofe©©*?^^*^^*^©**^**^ ©* 
flHfe©«M*JS*.TV»«». 

[ooio] — a*ttm*Kit^T**E*©«[ ; F* 

bT. a»±tt*H-Ctt**««, #^BS6 3 
- 8 0 4 5*4i«C'bB12SftTV»SJ:'3K:, «*, fit 

[0011] 30 

b a t>C0-T*-5. Z.<Dfttt>. Z\i\Htm^tc 

fits*-* >^teTffiifibfci«M^-> , J 3 >iI^bTI 

*©czflsicSfflanT*e«flssn. 8Affl%«<iif> 

SI'iO, »7nIOiB^3ppbaOT, #£b<te 
0. 3 p p b a£ATTr***ISft>'U3>«[ : F©BB5e3& t 

[0 0 12] COJ:5ftttj(lTC**W*6tta*fiO 

•oliL. 3EoTifi&lmmJWT©?ISM&->y 3>&tF : 
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fflsnxft. bfrbfca<e., a*©»*rTrtt. fi&cfr 
»ic«i6anTv>*«[tt#'j->U3>«ft©«f'C>ftiS, 

HP-fetfrtH&WJiBKlte, fe©S»C^b 4 0 0 p p b a 
£4±©«5c*CJ:'B? , l!ft3& , #ffit'*ili3W«BatiTV» 
•5. coJ:5ftI**6. &tt#y->y=i>©?«SttflMb 
©»*«*£ bT. *ra4«©?§Sk»±aflf©BB»t* 
IC «»U&5'y3>fi^fcife*lC£0»«flMtT*# 

[0 0 13] 

[««**»tr*fc«>©*ft] tt*#y 
*c*a">U3>©*H**»T*ciRb, 

ff 5 H i C =t 0 «»T**t£fc«.5' "J 3 > i i ** 

HfcKlJ:oT. tt^ t rt«'C«7C*©lME*«##K!l5V»<H 

Rtfflu»«atUT©fttt#y->y 

3>4>©«*7uift3£ffi£3 p p b a£ATJCb#Sdi*^ 
[0 0 14] EP-fe, #§£91 te, tt^oatjB^SrtWfcl^I 

©ff*ffl[#<&&EU E)E*7n*«aE©«*«<«tt ; F©*iS 

d^->'J 3>£3. 3X10-' gfoi-yf>yi/fei: 

1 0ppba±0/hS<. fi-^ia^flcoaTC 
»Sfltt»3 p p b aJ»T*C»«21&&49ai^:-9-«^l3A 

[0015] *»w©*»ii5'y3>«[ ; F©**att* 

tt. tt&V>©S83e©31A#>5. ¥^IS»i0.5~ 
5 mm©$effl© ©**0?® T£> 5. 

[0016] d©«t^7S^ft->y 3>«tTtt, as. 
«»acfi*»i>jfc*i:fc*«5'y3>*«Au a->y 

3 >± <r -> 5 >^©^fi? * Ac «fi7nic «t -> y 

«ffcKwai-r**iift^y 3>a, a->y3>$r^tb 
^■r«>i*«. a->y 3>©ta^$:->7>s©»»ias. 

7. S V * S 14 *f X » C R fls 3 ii- fc -> 5 > M €: fttt 3 * 
-5^t(-«t 0. ->5>S©*M»*fctta5£Ri6*ff!&: 
5. 5>5>«©*H»E*SK»4, a^7jc^^7.*SV^47 
;Prf >^XT*IRbfe ; E y ->5 >*^3ft»»iiK«ffi an 
S^:->7>«©®7cR^»w«^^d;W->7>. 

>€r*^i:^bT^-r-&Cl<h. a 6 JCf4fldf2v f i' n 
;i/ -> 7 >-^> h 'J tf a ^ -> 5 > <!: b Tffl V > -5 d <t "I 

gg-es-s. 8S»*siS8irt«*43ViTffl>'y 3 xommz 
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[0017] wtti©;&<tfc-5«->U3>{a» ffi*Tii5iist 

Zittzm-S. #W£i*-£i!ait«&©^ET'&ofcgB#, 
[0 0 18] £©,J:3ft£if£if|->'J3>JSrP£» Sfcfr 

#£E-T3SB#K£ b^ofcWf. *©#tfr«ttSMnttfc 
*<&*. HKi£b ttO*Biftt. *©!*«■* 

J: 3 K^UT^MfrbTW* 

B**t«#Tttft©iMEa«*<fcD» S £ lc##r£it 20 
©T«#B*ia#*£» f?tfft©#$M»ttffi<&*. 

■ffi»3nTV»ft«*. ttWBflKfrtfttlSfFrtaBTriS* 

[0019] 3RftffiRanTv»4&^is«->y 3 
>«ff*mjfc©36fft-e#*r"r*£. 021:^77^ 

#*r©a»**-*\ afe**^^ft->ur3>fe^©^® 30 

«"b£stt«f<>**f. B©IHftt*. 

aE««**to"r. fe©br—*2tt, a©«®*^ 
$ n t i » <& £ £ * s*rr. 

[0 0 2 0] *»Wfc»5«flE»ffitt. *SS>' I J3 

>i&Ti«r^©*flE##*aBfe***ii£tt. M£n& 40 
a*#*K**<fc«fc«>, #*©«[^**i:«>T»*f 

9iK#V»T«. ->U3>4 1 ©^©2SSiLT, ttft, M 
*tt, 1 0 0 <!©-> U 3 >«M t fc*»*#*rtt**M t 1 

[0 0 2 1] <«T. #*r© 1 X^-y^ttS 

>£fj£l;:«fc9, x-^g 1 >^sn-2)v''Jn>©saiix-y 
; ?>if1&<Dm.\Z£08t£. ; b. tJEoT. x^f^^SOg 50 
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r*50. c©^«r i o o < c«T©iasxio^-r-5c: t 

[0 0 2 2] HOjfrffi-eSHfrbfcW^'. -?-©S!l«{C*5lt 
T0.0 1ng/mlTa&5. t?*9, ^Klml tl: 

ttR^o. o i n gfttE-r&vtm&m-r. tot, m. 

A» H 5 j&>©WBtt, ^O&Xfy 7^*1* «XU81K© 
SBS^-ft^O. 0 1 n g/m 1 ^OXZ^frHoft-cm 

[0 0 2 3] Sfc, ±EUfcXyf>y«l4, 

>f-?z>&n*w-z>. «eoT#»©tt^«Riwcxy^> 

'J3>«ff l«*fcO©*F*S«tt. *K5©H@©&T© 

ana, M©ufi'^i*fcioT<«. ^©fc 

airSx.T* < z. t b v>. 

[0 0 2 4] *«9!IC43V»T. «7C*©*flE»#C*W- 

Stt^rtB©********^ &#<Diz.7-y7\z 

*WS-> 'J 3 >OttS«bT*< #5193 
K45Wrtt. »Jr© 1 7f j>^K«at*S''J 3>Oi 
tt, ttflfi*ftDO¥*SfT3. 3X10-' gtt 
■5. 1 0"Sf©->>j3>i:ffllt'5. M 

wjt-rss/u 3 >«[*©**« i ooo on?»n 

tf, *■© lg:Pg#©S»«0. 3 3 gtftS. COli 
«. WMl 1 mm©I£:t*&TT?«&*-U£, ^®#>£ 4. 5 u 
m»«y'j3>(DliT*5. ISO. 3mm® 

3*tt& J FT»ft«&T:£T©fi&l*&*. 
[0 0 2 5] »7c3i©iB£a<l 0 p p baTfiStV^ 
iili ->U 3>«i:^i©JSTtfc*U 0 p p bTSSi 

1 017<@©->'J3>J^^©4 I IC7 X 1 (TIB©*!!?-?** 

sfits^i^t. fib. WD^m^^m\z^\r> 

fc*»t«C^U»Ttt, MOUfy^3. 3X 1 0 'g 

©«j:0/hs< b, ±o«i*H^sc©XT-yyra^T*ij 

[0 0 2 6] *^Wrv^«7C*©iB^*l'*»tSlS[ 

^rtgc©S7cfli«, i©ia©fim©i@TSo, 

tt*»«f© 1 ^ HBtCOe^fitXS. 3 X 
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1 0"' gHH^fcLT^-Sfcit*. \E&W0. 3mm£tTro 

0. 2mmT$0. ^©icSa^lfebT^S^, &7t 
^0®S^*lr*3ltS«iTrtSBOg^fit«iSS 0. 2 m 
m©&gl::^n-5. b;fr>L:*:fg93©##rJ£«> &&© 1 
&pg#0. 3mmTS>5fcft, ##rl:i:fctf3&&© 1 7. 
^^©^©{itfitK D, — SStfJItmfcft 

*«^«»tT&<, II©^f7/. EP^4"5€r^tTg 
[0027] &5£m\z-Wo$k7tMt\t, *©«IB*nto 
©£<?:£#5. 0t©fASitltll #rm©&£:ft-£. 

-5. H©l8TftAf**E»:J:. ->'Ja>^Tt®t«:^-tf 
&M£©giftlC±95tO&£n€>;fc«&, *rW*"*lWf<!>a 20 

[0 0 2 8] 3 >tt?1>CDft7C»<D^». 

tirltim* :& : f:gs®©3^©SlS#«fct>&-5. #fg"Pi© 
U 3 te±!H 3 -?Ofl(^lC«tt«tt7cXO 
fiffi^S p p b a£TFT&Z>. fiP*. _kfE 3 ^>©S5#I;: 

o->U 3 >«^»T?«dt> 3 p p b^TTab 

•5. F©*tt»^U3>tt^*«JB-r*« 30 

ppba«T. $e.i:H0.3ppba«TtV^«» 

[0029] *^w*«sa->U3>m^s, ± 

^T?raSife-57C*, P. B, Al, As, N 

1, Cr, Cu, Mn. *5«fctfT i C3V>T*>, ^ft^ 
n3ppba«TT*0, ifSKttftl-Ptllppb 
a«TT&9. $e,lr»*U<{S-€-n^no. 3ppb 
a«Ttn^t%Tf5. 40 

[0 0 3 0] *»«<D«Sj|S''j3>l!lfli. +»£?«t 

***fc*££K:.fctK »»©aiv»A««!Rsn*. -^©flr 
#!$;£?£©— #J£^-r. 50 
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[0 0 3 1] tfffl©Ji(tt;tf;*rc%y->?>&£JllUfctt 
£\ t/v/^^gfi+T^L, S^D©4ft««f£-r 

*fc©Rjfc«rtT?**©«!&a«£r*. e» 
jB-r*«tt»t4«[tt->u 3>©«fmaaK*v»T*rtajBii 
*a*n*. c:©#rm«i«$«x*'<>v»>ytD¥«n 

6. **^>5>>yfc±DWWLfc«mi:v»<-3*>©«* 
KU -t©BffiStW*bJta, fttt-«nftfr£&SS& 

#&Lfcttej*r#ft©rt*<Bi£>&n«. £©a 

ttWffl#fflfc»bTSfiteBfc^TSftT*©iWK» 
6*1*. BP5X;&^>5?>^jWfl«£>HttfcilSfTUTV»* 

Xi^lElSrlC«t^i^ft{b^«3l^4 0~7 0 96"C*^>. 31 
©Jgffittli, ^*^>3?>^©«*«6-TS. SP^ilS 
©CVDSJS (flS*»B«rU) ICifi#ft-5{5fr^±-r 

«. cin«s:^7>4 i © ; Ey->7>©5gs : &Tif^3:t 
icj:t)a>^n«. — * i &y5>5>«flEftTifTcvD 

KJS*«5fc3"a-T*rHJLfc#fr, &«V>tt#rttJ©ift|sttf 
&£&&V>. ^oTWI5i:l^«©Xy5 L >y^fTofca 

S3iE©^c> »«vwifftt««(3nr. **»«©»« 

[0 0 3 2] M±©i^tr, tfffl^©^^^*i>v^tt 

ft->'j3>«[f*^b, -t©«sa*5/>;a>*ft^-*st 
bxmffli— ©r*»k«au *fta$fT^>fc«-&> 
^Bcc««6^xg^-t-*n-5fcje>. *-c>gct^jas5t© 

£©«•§•. x-y^>y^©«^B#{r. #rmjs©-2fca<D 

©»ffHtt*fi[T©«WfffiTr* 0 . fctg!©SItJ&5 
;U->5 >©0>ll'*5tt-5<S§a^©#fc 0 PJ'ORtKKM 
[0 0 3 3] *^^irii5)(5E^©^ffi-> l J3>^ti<i: 
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•5. BP'S. fiS5S!=$nfc->Uzi>*£7K-7K-7->S!-t?J© 

> ©#£T IC -> 5 >Si ©8&#S? £ fcteil7t; ft fr ^ d i: IC 
ioT^a->'J =i >ft#fffl£-£-5;£fta<#fg9§i;:*3U 

[0 0 3 4] &9£W\Z$>WZ>mt&t£Shi'V?><Dtirtii 

a«tO^:#v^^©->U=3>ft«S^ .&sv># 
ttbT#<=>ft-5. &©*£Ste#l::iWEl;*nfcv^ * 

&#5>y:3>te&©sH-teuu:© 

[0 0 3 5] ^SVvfrtfbfc^y 3>&Tte3E*-;!K- 

ta&-m. ^7n^ft+^trK5*-rscit«T#^vi. ci 20 
tut, mm-ve>x.v : ?>tf*\z&mmKm&Bf&2t\, 

wans. 

[0036] i*«->un>^ffi±©^M^ft^ta-r-& 
«x.en. **tt-f-oBftflsfltfti**-r*fffflttt 
^Fttftft*wr*fp«* f **i:Jt«*n*. tieoxcid 
■tft:-r*tt*ft»'3«T*n«i*iciH6 , rtt©«. « 30 

©ft#xf§©i&9>§bftg-r3. ^x^mzmm-r 

Stttt^*^*^*©^**^***^"*"* C 

£**fiP£bV». 

[0 0 3 7] ->yn>*Bictt<bttft»j*-r**tttb 

T. 5/'j3>ftftU»L. JRttftJBtftJgric-r**!*!^* 
d^rtSClcffiS-r^fc*. «:nfnr©*MHrJ:*l*Sa« 

[0 0 3 8] H3K*ft»ffiKJ:B. *7C»ft 

£*©«£«*!**■*-. «*itta»ufc«**bfcv' 

ttfcftjR-T. tt*2tt-t©->«j3>«^fti*«i»-rifc» 
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3tt*|fcirJ:0 3E*J«»ftl»*U*;«, *M*CJ:DBMs 
BI£Bf55&-r-5tt&T;&5. *BfcJ:»j->y:3>tt<lsj(W« 
ttMFr«&fttt. erF©fifS5tfcffi3. 
SiO, +6HF — H, SiF, +2H, O 
->'J n >M{bg|©l»*KfltoT»4bfcH, SiF,IJ# 

7C^«. d©Ktc«koT^^$n-5>. 

[0039] ^fttst^-r-5fc4e>icffi^$n§aE*f4. a? 

®Ei:lg^©S^T*n«^-rn©<l-S-tfcT ! bJ:V^^ 
3i*ai!fe#ftfTa: -5 /tfel-ttaW : 1 : 3 

~3 : i©«j«*«»aicaifflan*. ±fe©»fi£«fct)fl- 
**v»ttfi^-jftft*«T?#»iufc«-&, betk 

©&:2ftxft©flMM£2;a*ffi~Fbft:D. &«v*tttt©# 

[0 0 4 0] aEzkife^cJteitoT, *ftlc«fcD 

»»ft*ST*c:i:K£»K «t0»*W!!i:tfc 
JfrftatfTT**. 3E#tf:}£©&tt. tt^ft— &*iftbfc 

*. d©tt®T»4->Un>^jB^SeW^x^5 L >^ic 
<t»m<fcD. £fcM»C3E**i£-<SSb&J§£\ 

K**tr**b*ri3&:v»jR3&»w«an, be*, Att©s 

Jfc«c*ftK*-r*. «t>T3E*ft#t*tt«E»t©IB© 
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(54) POLYCRYSTALLINE SILICON PARTICLE 

(57)Abstract: 

PURPOSE: To reduce an inclusion of impurities in each process of a 
granular polycrystalline silicon production and to produce a high purity 
granular polycrystalline silicon. 

CONSTITUTION: In the polycrystalline silicon particles, a concn. 
distribution of iron element toward inside from a surface of the particle 
is present and a maximum value is present in the concn. distribution of 
the iron element, and the maximum value is <10ppba in iron element 
concn, when the silicon is etched by and by 3.3 x 10-5g in order from 
the surface of the particles, and the iron element concn. of all particles 
is <3ppba. After crushing the silicon, the silicon is washed and etched 
with aqua regia-water-hydrofluoric acid in order to obtain high purity 
crushed silicon particles, and then new silicon deposited at its periphery 
by thermal decomposition or reduction of silanes using the crushed 
silicon particles as nuclei. 
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